Background: Variation exists in utilization of antenatal and postnatal care services in public health facilities of developing countries. Provision of antenatal and postnatal care services is the major function of public health delivery system of India to improve maternal health outcomes. The objective of this study is to estimate the determinants of utilization of antenatal and postnatal care services stratified by geographical region in Telangana. Methods: It is a cross-sectional study of District Level Health and Facility Survey-4 of the state of Telangana. Multistage, stratified, probability proportional to size sample with replacement was used. 3065 women, who delivered after the year 2008, were considered for analysis. Descriptive analysis of components of antenatal and postnatal care services stratified by geographical region was carried out. Binomial logistic regression was carried out to determine association of demographic, system level variables with adequate antenatal care. Results: Study reveals variation exists across four regions of Telangana in utilization of maternal health services. Reception of adequate antenatal care is low in South region (20.6%) and high in East region (31.5%). Pregnant women with secondary education were 66% more likely to receive adequate antenatal care services compared to illiterate. Conclusions: Short term and long-term goals to be adopted and implemented by government to address the demandsupply imbalance such as public health infrastructure and quality of services in underperforming districts of Telangana to increase utilization of maternal health services by training health staff and engaging local communities to seek health care services.
INTRODUCTION
In developing countries, there is wide gap between rural and urban communities and across geographical regions, in utilization of maternal health services. 1 Also, United Nations (UN) Sustainable Development Goals (SDG) mandate of 2015 highlights to reduce maternal and infant mortality rates. 2 Universal health care aimed at ensuring equitable access for all Indian citizens, resident in any part of the country, regardless of income level, social status, gender, caste or religion, to affordable, accountable, appropriate health services of assured quality. 3 Despite these efforts, moderate penetration of health services in rural settlements were still not able to access these services and the evidence is clear. 4 Evidence from previous studies reveal one fourth of the mothers in the year 2004-2005 were unable to use services because of cost of health services. 5 Disparities exist in the utilization of health services between urban and rural populations; and inequities exist in availability and accessibility of maternal health care services. 6 In India, the studies show utilization of the maternal health services by urban and affluent population was higher than rural and poor. 6, 7 The National Family Health Survey-3 data show that the utilization of antenatal care (ANC) and medical assistance (the odds of ANC being 1.48, medical assistance in delivery 2.16) in wealthiest quintiles than the poor in urban areas. 8 In India, maternal health services are free in public health centres but out of pocket health expenditure is two thirds of the total expenditure and health care costs are catastrophic. 9, 10 WHO recommends that every pregnant woman should have undergone at least four goal-oriented focused ANC visits under the supervision of skilled provider and should be commenced as early as possible in first trimester which includes all interventions on regular intervals throughout the pregnancy. 11 There is a strong correlation between adequate ANC and the maternal health and regular ANC gives opportunity to monitor and correct adverse health outcomes of the maternal related health issues. 12, 13 As per the WHO randomised trial on ANC four antenatal visits are essential to monitor for mother and foetus wellbeing. 14, 15 It is also reported that women with poor socio-economic background, low levels of education had low utilization of the antenatal services. [16] [17] [18] To identify the barriers to access of utilizing antenatal services, data is required. The present study aims to assess the health care needs, utilization and to identify demand side barriers with regard to the ANC services and post-natal care services in the state of Telangana.
METHODS

Study location
The state of Telangana emerged as 29 th state of union of India on June 2 nd , 2014 and is the 12 th largest state in India with an area of 1,12,077 square kilometres and population of 350,03,674 according to 2011 census. The decadal growth rate of population of Telangana is in declining phase, 13.58% in 2001-2011 and 18.77% in 1991-2001 and is lower than national average (17.64%). Population density of state ranges from 170 to 18172 per square kilometre, with lowest in district of Adilabad and highest in Hyderabad. Majority of population resides in rural areas with 38.9% residing in urban areas. The state had 9.04% and 15.45% of scheduled tribe and scheduled caste population. The per-capita income of the state of Telangana is 1.29 lac in the year of 2014-15, but it is skewed with highest per capita income in Hyderabad (2, 94, 200) and lowest in Adilabad (76,921). 19 The state comprises 10 administrative districts, 459 mandals and 9834 villages. There is a wide geographic, economic and social disparity among districts. Human Development Index (HDI) of Telangana is 0.513 in 2011-12, while district of Hyderabad and Medak has HDI of 0.764 and 0.446, respectively. The accountability of provision of maternal health services in the state is under the department of Public Health and Family Welfare of state government and Telangana Vaidya Vidhana Parishad (TVVP). These services are catered through 108 general hospitals and 671 primary health centres. The state also has large network of private hospitals densely distributed in urban settlements.
Study design and sampling
District Level Household and Facility Survey (DLHS-4) was a fourth round of nationwide survey conducted in 2012-13. It is a multi-stage, stratified, probability proportional to size (PPS) sample with replacement, was adopted in 21 states of DLHS-4 (Except Gujarat).
The First Stage Unit (FSU) for urban areas is the National Sample Survey Organization (NSSO), Urban Frame Survey (UFS) blocks and Ultimate Stage Sampling Unit (USU) was the household (HH). UFS blocks in each district were stratified into million class cities and nonmillion class cities and allotment of sample was proportional to relative sizes. Sample frame for selection of Primary Sampling Units (PSU) for urban areas was provided by Survey Design and Research Division (SDRD) of NSSO. Urban areas in some districts were over sampled by taking more PSUs for districts with less than estimated 30% urban population. Household number per PSU is 25. While for rural areas, census 2001 villages were framed as FSU of sampling, stratified by size and selection by PPS. Households listing in the FSU provided the sampling frame for selecting households at the second stage.
List of household preparation served as the sampling frame for selection of representative households. This involved mapping and listing of structures and households for each sampled PSU following the preparation of location and lay out maps. Large sample villages (more than 300 households) were segmented. For villages with 300-600 HHs, the study had two segments almost with same size and one was selected randomly among them. For villages with more than 600 HHs, more than three segments were made with about 150 households each and two were selected at random. In urban areas, each UFS have no more than 300 HHs. Each HH district had one lister and one mapper, this operation was completed in two months in advance of the survey. PSU were selected in each district from rural and urban sample frame followed by selection of households. Allocation of HHs is proportional to size of each substratum. Each selected rural/urban PSU is represented by 25HH. 
Data collection
Computer Assisted Personal Interview (CAPI) was used for data collection in DLHS-4. Each investigator was provided with a mini laptop with bilingual questionnaire.
This technique took minimum time for moving the questionnaire for editing the data and entry etc., from field to work area. CAPI data was uploaded to server located in IIPS (FTP account) day to day base. Bilingual questionnaires were collected in the local language and English from Households, visitors stayed in household during the night before interview and ever Married Women in DLHS-4. Standardized HH survey instrument was used to collect information on main source of drinking water, toilet facility, type of fuel used for cooking, caste and religion, education, morbidity and mortality details, multiple marriages, socio-economic status, and assets possessed since January 2008, etc. were collected. Clinical, Anthropometric and Biochemical (CAB) tests were also carried out for selected households. 
Measures
Outcome variable: The outcome or dependent variable is adequacy of ANC received by mothers:
• Adequate care is defined as mothers receiving at least 4 ANC visits, at least 1 Tetanus Toxoid (TT) injection and consumption of 100 or more iron-folic acid (IFA) tablets. • Inadequate care is defined as mothers receiving less than 4 ANC visits, no TT injection and consumption of less than 100 IFA tablets.
Explanatory variable: Socio-demographic variables were mother's age in years, age at marriage in years, mother's age at first child birth in years, religion, social group, educational status, occupational status, family size, wealth quintile, parity, location, geographical region of Telangana state (Telangana state stratified into 4 regions).
Statistical analysis
The analysis was carried out using IBM SPSS Statistics 20.0 (IBM Corp., Armonk, NY, USA). The proportions with 95% confidence intervals (CI) for all the components of antenatal care and access to logistic services at public health facilities for intra-partum care were reported stratified by regions of Telangana state and adequacy of ANC.
The proportions with 95% CI were also carried out for all components of postnatal care stratified by regions of Telangana. Univariate logistic regression was carried out to determine the assumption of independence of determinants of antenatal care prior to binomial logistic regression for adequate ANC. Backward likelihood ratio method was carried out to find the predictors of adequacy of ANC with maximum P-value of 0.25 and Hosmer-Lemeshow goodness of fit was carried out for the model fitting. A stacked bar chart was used to report the adequacy of ANC within the districts of Telangana. International Journal of Reproduction, Contraception, Obstetrics and Gynecology Volume 6 · Issue 8 Page 3358 Adequacy of ANC was high (28.2%) in pregnant mothers belongs to lower middle class compared to others and is high in urban region (57.1%). pregnant women of East region were 2.4 times more likely to receive antenatal services compared to West and higher proportion (31%) compared to all other regions. 
RESULTS
Regional variation in maternal health services utilization
DISCUSSION
Utilization of adequate ANC services is 42.2% in the Telangana state compared to 32.9%, 43.7%, and 45% in Karnataka, Andhra Pradesh, and Tamil Nadu, respectively. 20 Wide variation in utilization of ANC services across different districts of Telangana with the reception of adequate care is low in Ranga Reddy (24.7%) and Medak (25.1%) district and high in Karimnagar district (54.6%). Therefore, variation of uptake of reception of ANC services across districts is due to demand and supply side barriers of access to maternal health services in communities. 21, 22 Immediate breast feeding and breast feeding within onehour practice to newborn is effective in prevention of post-partum haemorrhage of pregnant women. 23 Our data reveals practice of breast feeding within one hour is 57.2% and this practice and of immediate breast feeding should be implemented effectively in the facilities and communities to improve maternal outcomes.
Supply-side barriers comprise poor attitude of health care staff of public health facilities toward communities at the lower end of wealth quintile. Lack of medicines at the health center had become a major share of out of pocket expenses for poor HHs hindering them to avail maternal health services. 24 Non-availability of health providers at public health facilities is the frequent complaint received from the communities and forcing them to utilize the private health facilities increasing the cost of care and a major economic burden to them. 25 Utilization of private health facilities for ANC services is high across all regions of Telangana.
Demand-side barriers override supply side and are a major cause of inadequate utilization of maternal health services. 23 Firstly, indirect consumer costs such as transportation to health facility is a major barrier for availing ANC services and institutional deliveries. Transport costs to distant health facility is a major barrier affecting the utilization of services. 22 Home visits involve provision of basic ANC (nutrition counseling, screening for common illness, iron-folic acid, and TT administration), newborn care preparedness and home-based perinatal care by LHW. 28 Another approach like LHW organizing group sessions in the community to promote ANC, use of clean kits at delivery, institutional delivery, identifying danger signs of pregnancy, and promotion of health seeking behavior. 29 Evidence from previous studies shows recruitment of ASHA health worker in rural areas had increased the seeking of maternal health services (registration in the first trimester, ANC visits, institutional deliveries, deliveries by skilled birth attendant, immunization). 30 The strategies designed for engaging the community are not meeting the targets due to lack of knowledge of community about strategies designed without understanding three fundamental influences of decisionmaking process for the woman making health-care decision. These influences are gendered decision-making norms, multigenerational dialogue, and appropriate communication.
Gendered decision-making norms play a vital role in influencing health-seeking behavior and health outcomes. Gender equality and women empowerment are essential to increase utilization of maternal health services. At the HH level disempowerment of women, results to lowered access to resources such as education, employment, and income, and limits their decision-making power. 24 Factors increasing women role in decision-making process in a HH is their education and contribution to HH income. Our study corroborates these findings that women with secondary education had a higher probability of adequate ANC and institutional delivery. The difference in education between wife and husband is also crucial in influencing decision-making process. 31 Multigenerational gaps exist as social norms, values, traditions, and customs inhibit mothers to transfer knowledge and experiences to their daughters resulting in lack of sexual education and preparedness for motherhood. 32, 33 Generational gaps are growing reality due to increased urbanization and proliferation of nuclear families leading to increasing disconnection of urban HHs from their traditional roots, conflict between social beliefs can arise.
Intergenerational dialogue is necessary to achieve consensus on best practices in motherhood. The lack of communication between pregnant women and health provider leads to poor health outcomes. ANC can be delivered by frontline providers including midwives, nurses, and community health workers, provided they are well trained. Health information should be designed in consultation with local women and disseminated in twoway communication considering literacy levels of mothers.
A limitation of DLHS-4 survey is that limited data were collected of supply side factors at village level about the availability of health-care infrastructure, but no information was collected about barriers to accessibility and quality of maternal health services from HHs. Another limitation of the study is retrospective reporting, which involves recall bias and therefore, impacts the reliability of data.
CONCLUSION
Wide variation of utilization of maternal health services across four regions of Telangana because of lack of awareness of mothers of various health schemes, financial constraints, and lack of awareness of HHs of incentives for institutional delivery. Health interventions should be designed to tackle the barriers such as effective training of ASHA worker and nurses to educate and motivate mothers about newborn and implementation of breast feeding practices in facilities and evidence based practices of intra-partum and post-partum care and, engaging communities for women empowerment, identification of community volunteers to motivate women to seek health care. Policy measures to be adopted to periodically monitor the supply side issues like the application of Geographical Information System to assess the accessibility of maternal health services in underperforming districts, and improving infrastructure, and quality of care of public health facilities.
